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1
RECLINING CHAIR

FIELD OF THE INVENTION

This imvention relates to chairs and has special appli-
cation to chairs which have reclinable back supports.

BACKGROUND OF THE INVENTION

Chairs with reclining backs have been popular for
more than one hundred years. Typical chairs of this
type normally used a pivotal connection of the back
support to an immovable part of the chair to allow for
selective movement of the back support at an angle
relative to the rest of the chair. In some cases, the piv-
otal connection was accomplished by the use of links
and linkage systems as shown in the patents which ac-
company the enclosed information disclosure state-
ment. |

In each of the prior patents, a chair is disclosed with
a reclinable back support which is connected by link-
ages to the chair base, arm supports, or seat supports. As
the back support reclines, the vertical displacement
between the top edge and the support surface lessens
and the angle between the seat and back support gradu-
ally increases. This causes the vertical eye level of a user
seated in the chair to be lowered which effectively
changes the field of vision and often requires adjust-
ments to be made to the surroundings.

Some of the prior art designers recognized the prob-
lems associated with eye level change and designed
chairs whose seat supports also has mechanisms con-
nected between the seat and the chair base. This al-
lowed the user to selectively raise and lower the seat 1n
response to eye level change caused by reclining the
back support.

The prior art chairs identified above also did not
address the mechanical balance of the chair to allow for
the chair’s tilt action tension to automatically adjust to
all variations of a user’s weight. Typically, when one of
the prior chairs was shifted into the reclined position it
was unbalanced until it reached its full reclined position
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or it was necessary to lock the chair in various tilting

degrees. The unbalanced design of these chairs 1s an-
noying for users of different body weight especially in
offices, vehicles, and theaters where chairs are used by
so many different users daily.

SUMMARY OF THE INVENTION

The reclining chair of this invention includes a piv-
otal linkage which is interconnected between the arm
support, the seat support and the back support. This
interconnected linkage automatically raises the seat
support in response to reclining the back support and
lowers the seat support in response to the back support
being returned to its upright position. In this manner,
eye level of the user is maintained at a substantially
constant vertical height without the necessity of a man-
ual adjustment of the seat support.

The reclining chair of the invention also achieves a
mechanical balance to allow for the chair’s tilt action
tension to automatically adjust to all variations of user
weight. This is achieved by area specific locations and
connections of the linkage system which respond to
each individual user’s weight as the force to overcome
a vertical position into a reclined position because each
person is utilizing the invented balanced chair mecha-
nism to overcome their own specific weight the chair
will recline with the same level of difficulty for all users
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(heavy and light in weight). This balance also allows all
users to recline to any degree of rearward tilt and main-
tain that degree of tilt without the use of locking mecha-
nisms.

Accordingly, it is an object of this invention to pro-
vide for a novel and improved chair which has a rechin-
able back support.

“Another object is to provide for a reclining chair
which automatically adjusts the vertical height of the
seat support in response to back support movement to
maintain the vertical eye level of the user.

Another object is to provide for a reclinable back
chair which is operable by the user’s weight.

Another object is to provide for a balanced reclining
chair that may be shifted from an upright position to a
reclined position and all degrees between with the same
level of difficulty for different weight users.

Another object is to provide for a reclinable back
chair which 1s economical, durable, and 1s easy to use
and to maintain.

Other objects will become apparent upon a reading of
the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the invention has been
depicted for illustrative purposes only wherein:

FIG. 1 is a perspective view of the reclining chair of
this invention shown in an upright position.

FIG. 2 is an elevation view of the chair of FIG. 1.

FI1G. 3 is an elevation view of the chair in a reclined
position.

FIG. 4 is a sectional view taken along line 4—4 of
FIG. 2.

FIG. 5 is a sectional view taken along line 5—8§ of
FI1G. 2.

FIG. 6 is a sectional view taken along line 6—6 of
FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiments herein described are not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. They are chosen and described
to explain the principles of the invention and their appli-
cations and uses to enable others skilled 1n the art to
understand their teachings.

Referring now to the drawings, reference numeral 10
generally denotes the chair of this invention. A user 12
has been depicted in broken line form in FIGS. 2 and 3
to illustrate the operability of chair 10 and the success
which is achieved 1n maintaining a constant vertical eye
level, constant lumbar support, and user weight tilt
resistance.

Chair 10 includes a base 14 which, in the embodiment
shown is a conventional swivel type base found in an
office chair or the like. It is understood that the princi-
ples of this invention may be applied in constructing a
wide variety of chair designs, including, but not limited
to office chairs, drafting chairs executive chairs, vehicle
seats, plane seats and others. As shown, base 14 includes
legs 16 which house casters 18, fixed tube 20 and adjust-
able T-support 22 which is telescopically fitted in tube
20 to allow for vertical adjustment of chair 10 in a com-
mon manner.

Chair supports 24 are fixedly connected to each end
of T-support 22 by conventional means. Each chair
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support shown includes an upwardly extending portion
26 and an upper forwardly extending arm rest 28.
Chair 10 also includes a seat support 30 and back
support 32. Supports 30 and 32 are conventional items
found in all chairs and typically include a frame (not
shown) covered by a cushion 34, 36 respectively. Sup-
port 30 and 32 are connected to chair supports 24 by a
pivoting linkage system 38 to allow the supports 30, 32

to pivot between an upright or erect posttion (FIG. 2)
and fully reclined position (FIG. 3).

Linkage 38 includes a first link 40 and a second link
42. Typically, there will be two sets of linkages 38, with
each individual linkage connecting a side of each sup-
port 30, 32 to each chair support 24. For purposes of
clarity only one such linkage system 38 will be de-
scribed in detail here, with the understanding that both
linkages function in substantially the same manner.

Link 40 is normally the longer of the two links 40, 42
and has a first terminal end 46 and a second terminal end
48. As shown in FIG. 4, link 40 is fixedly connected to
back support 32. Link 40 is operably connected between
chair support 24 by pivot rod 50. Rod 50 has its terminal
end fixed to chair support 24.

As shown in FIG. 5, the lower end 48 of link 40 1s
operably secured to seat support 30 by pivot rod 52.
Rod 52 extends freely through link 40 adjacent the link
Jower end 48 and has one end fixedly connected to seat
support 30 with the other end terminating exteriorly of
link 40 in an enlarged cap 53 to prevent the link 40 from
disengaging from rod 52. |

Link 42 is normally the shorter of the two links 40, 42
and has a first terminal end 54 and a second terminal end
56. As shown in FIG. 5 link 42 is operably connected to
chair support 24 by pivot rod 5§8. Rod 58 freely extends
through link 42 and is fixedly connected at one end to
chair support 24. Rod 58 includes an enlarged cap 60 at
its other end to prevent link 42 from slipping off the rod.

As shown in FIG. 6, link 42 i1s operably connected to
seat support 30 by pivot rod 62. Rod 62 extends freely
through link 42 adjacent lower end 56 and terminates in
an enlarged cap 64 which prevents link 42 from slipping
off the rod. The other end of rod 62 is fixedly secured to
seat support 30. _

All of the rods 50, 52, §8, 62 are fixedly connected to
their respective supports so as to remain stationary
during seat and back support movement. Likewise, the
fixed connection of chair supports 24 to chair base 14
prevents chair support movement relative to other chair
parts.

FIGS. 2 and 3 illustrate the operability of chair 10 in
its ability to recline back support 32 and correspond-
ingly raise seat support 30. No external mechanisms are
necessary to accomplish the reclining function since
links 40, 42 function as load bearing members as well as
performing the desired reclining function.

To effect reclining of the seat support 30 and back
support 32, user 12 shifts his/her weight by leaning
rearwardly from the hips. Such movement causes link
40 to pivot in a counterclockwise direction about rods
50, 52. Since link 40 is connected via rods 50, 52 to both
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seat support 30 and back support 32, this pivoting of link
40 causes the back support to recline and to simulta-
neously raise the seat support so the head of user 12
remains at about the same elevation.

During reclining operations, tilting link 42 also pivots
counterclockwise about its rods 58, 62 to provide a
controlled relationship between seat support 30 and
back support 32 during reclining. Because rods 52 and

62 are fixedly connected to seat support 30, reclining of
back support 32 also causes some forward movement of
the seat support so that user 12 does not have to reposi-
tion his body to maintain proper support for the lumbar
spinal area (FIG. 2). |

To return the seat support 30 and back support 32 to
the erect position to FIG. 1, user 12 simply leans for-
wardly from the hips. This cause clockwise rotation of
links 40, 42 and corresponding movement of the seat
and back supports into the erect or upright position.

Links 40, 42 also serve as stops to limit reclining
movement to a safe inclination angle. As shown in FIG.
2, link 40 abuts against link 42 when a fully rechned
position is reached.

It is understood that the above description does not
limit the invention to the details given, but may be mod-
ified within the scope of the following claims.

We claim:

1. In a reclining chair including a base, peripheral arm
supports fixedly connected to said base, a seat support,
and a back support, means for pivotally connecting said
seat support and back support to one of said arm sup-
ports wherein the back support is shiftable between a
generally upright position and a reclined position, the
improvement wherein said means for connecting com-
prises first and second links, said first link having a first
end connected to said back support to and one of said
arm supports, and a second end pivotally connected to
said seat support, said second link having a first end
pivotally connected to one of said arm supports, and a
second end pivotally connected to said seat support and
to one of said arm supports whereby said seat support is
raised vertically upon shifting of the back support
toward its reclined position to maintain vertical eye
level of a user seated therein.

2. The reclining chair of claim 1 wherein said means
for connecting further includes rods extending through
said first and second links at the ends thereof, each link
pivotable about said rods.

3. The reclining chair of claim 2 wherein said rods
include a first rod extending from said back support
through said first link first end and terminating in one of
said arm supports, a second rod extending from said seat
support through said first link second end and con-
nected thereto.

4. The reclining chair of claim 3 and further including
a third rod extending from said arm support through
said second link first end and connected thereto, and a
fourth rod extending from said seat support through
said second link second end and terminating in said arm

support.
* * * * %
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